Pomiicka pro prednasku: 1. semestr Bc studia
Funkce a jeji aproximace Taylorovym polynomem
Taylorav polynom
balicek: plots
Pro nahradu funkce f(x)v bod¢ x, Taylorovym polynomem (n-1) -ho fadu pouzivame v Maplu
prikaz taylor(f(x), x=x0, n). Tento prikaz vypise Tayloriv polynom fadu n-1i s oznacenim
zbytku (je uveden v tzv. Peanove¢ tvaru). Rad polynomu je nepovinny parametr, pokud ho
nezadame, je implicitn¢ nastaven na n=6. Pro piimy vypocet Taylorova polynomu (bez zbytku)
pouzijeme prikaz mtaylor(f(x), x=x0, n). Tento piikaz pouzijeme, pokud chceme nakreslit graf
polynomu, kterym funkci aproximujeme (pti pouziti ptikazu taylor by se nepodafil vykreslit graf
kvili zbytku).
Priklad 1. Napiste Taylorav polynom tretiho fadu funkce f(x) =inx, v okoli bodu x,=1.
> tl:=taylor(1ln(x) ,x=1,4);
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Priklad 2. Napiste Taylorav polynom tretiho fadu funkce £(x) = cos % v okoli bodu

Xy = % Danou funkci i Taylorav polynom nakreslete.

> with (plots):
> t2:=mtaylor(cos(x/2) ,x=Pi/2,4);
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f:=cos[%x)
>

plot ([£,t2] ,x=-2*Pi..2*Pi,y=-2..2,color=[blue, red], thickness=2) ;

> f:=cos (x/2);
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balicek: Student[Calculusl]
V bali¢ku Student[Calculusl]lze pouzit jesté dalsi ptikazy pro ziskani Taylorova polynomu.
Ptikaz TaylorApproximation(f(x), x=x0) napise Taylorav polynom prvniho fadu. Pokud
zadame prikaz TaylorApproximation(f(x), x=x0,order=1..4)dostaneme Taylorovy polynomy 1.
az 4. tadu. V pripadg, ze pouzijeme piikaz TaylorApproximation(f(x),
x=x0,output=plot)dostaneme graf, ve kterém je dana funkce, bod, ve kterém aproximaci
pocitame, a Taylorav polynom. VVolbou output=polynomial obdrzime polynom (bez zbytku).
Volbou output=animation vytvoiime animaci, ktera ma vlastni ovladani pro spusténi, nastaveni
rychlosti, opakovani atd.
> with(Student[Calculusl]):
> TaylorApproximation(exp(x), x = 2, order=2);
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> TaylorApproximation (exp (2*x) ,x=0,output=plot,order=1..3);
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| flx) Taylor approzimations

> TaylorApproximation (exp (2*x) ,x=0,output=polynomial,order=1. .4);
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> TaylorApproximation (exp (2*x) ,x=0,output=animation,order=1..5);
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| flx) Taylor approzimations

> TaylorApproximation(sin(x), x = 1);
sin(1) 4 cos(1) x — cos(1)
> evalf (%) ;
0.3011686789 + 0.5403023059 x

Pozn. Taylorav rozvoj lze ziskat také pouzitim ptikazu series(f(x),x=x0,n). Vice informaci lze

nalézt v Helpu.

Priklad.Napiste Maclaurintv mnohoclen sestého fadu funkce 7(x) = sinx.

> t6:=series (sin(x) ,x=0);
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"Odtiznout" zbytek z vystupu u piikaza series a taylor Ize pomoci piikazu convert s volbou

polynom:

> convert (t6,polynom) ;

> +0(x°)
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Priklad. Napiste Taylorv mnohoclen sestého fadu funkce £(x) = xsin (7x)In(x* + 1) v bodé
x=1,7.
> g = x -> x*sin(Pi*x) *1n(x"2+1) ;

g :=x—xsin(mx) 1n(x2 + 1)

> TAY:=taylor(g(x) ,x=1,7);
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> T[6] :=unapply (convert (TAY,polynom) ,hx) ;
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> evalf (expand (convert (TAY,polynom)) ,3);
22.7x + 107.x° — 67.2x% —89.3x* —5.40x° —3.24 +35.8%°
> plot([g(x),T[6](x)],x=0..2.5, color=[red,blue]);






